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MINIMUM AVERAGE 7-DAY, 10-YEAR FLOWS TN THE 

HUDSON RIVER BASIN, NEW YORK, AND

RELEASE-FLOW DATA ON 

RONDOUT AND ASHOKAN RESERVOIRS

By

Roger J. Archer 

ABSTRACT

Minimum average 7-day, 10-year flow at 67 gaging stations and 173 
partial-record stations in the Hudson River basin are given in tabular 
form. Variation of the 7-day, 10-year low flow from point to point in 
selected reaches, and the corresponding times of travel, are shown graph 
ically for Wawayanda Creek, Wallkill River, Woodbury-Moodna Creek, and 
the Fishkill Creek basins. The 7-day, 10-year low flow for the Saw Kill 
basin, and estimates of the 7-day, 10-year low flow of the Roeliff Jansen 
Kill at Ancram and of Birch Creek at Pine Hill, are given. Summaries of 
discharge from Rondout and Ashokan Reservoirs, in Ulster County, are also 
included.

Minimum average 7-day, 10-year flow for gaging stations with 10 years 
or more of record were determined by log-Pearson Type III computation; those 
for partial-record stations were developed by correlation of discharge 
measurements made at the partial-record stations with discharge data from 
appropriate long-term gaging stations. The variation in low flows from 
point to point within the selected subbasins were estimated from available 
data and regional regression formula. Time of travel at these flows in the 
four subbasins was estimated from available data and Boning 1 s equations.

INTRODUCTION

The drought of the early 1960's provided a stimulus for several 
studies on water-resources planning and management in New York State. 
From the results of these studies, the State of New York prepared a 
proposal for a "Level B Study of the Hudson River basin," which was 
subsequently funded by Congress through the Water Resources Council 
(Hudson River Basin Study Group, written commun., Nov. 1976, p. i). The 
New York State Department of Environmental Conservation was selected to 
provide guidance for the study.

Work groups composed of representatives from various State and Federal 
agencies were formed to assemble needed data. The U.S. Geological Survey, 
as one phase of its part in the study, prepared the following information 
on low flows in the Hudson River basin: (a) minimum average daily 7-day,



10-year flow for gaging stations with applicable records; (b) estimates 
of the 7-day, 10-year low flow at specific points in selected reaches of 
five streams in Dutchess, Orange, and Ulster Counties, and time of travel 
at these flows in four of the five streams; (c) estimates of the 7-day, 
10-year low flow of the Roeliff Jansen Kill at Ancram, in Columbia County, 
and of Birch Creek at Pine Hill, in Ulster County nnd (d) data on the flow 
release of Ashokan and Rondout Reservoirs in Ulster County. Locations of 
the above sites are shown in figure 1; locations of gaging stations within 
the Hudson River basin are shown in plate 1.

The low-flow information is to be used by the Study Group to formu 
late a basis from which a management system for water allocation in the 
basin can be developed.

COMPUTATION OF MINIMUM AVERAGE 7-DAY, 2-YEAR AND 10-YEAR FLOWS

The 7-day, 2 year (or 10-year) low flow is the discharge with a 2- 
year (10-year) recurrence interval as determined from a frequency curve 
of annual values of the lowest mean discharge for 7 consecutive days. 
These values were computed for 67 long-term gaging stations (those with 
10 years record or more) in the Hudson River basin and are given in table 
1; locations of these gaging stations are shown on plate 1. The frequency 
curves were computed as described by Riggs (1972). Discharge at some of 
these gaging stations is highly regulated; therefore, some of the data 
are primarily of historical significance and have only limited value for 
predictive purposes. The presence of significant regulation at a gaging 
station is indicated in table 1.

Minimum average 7-day, 10-year flows at 173 partial-record stations 
(stations where discharge measurements were made only periodically) are 
also included in table 1. These estimates were determined by correlating 
measurements taken at partial-record sites with concurrent flows at long- 
term gaging stations by methods described by Riggs (1972, p. 10). Riggs 
states that:

"...eight to ten measurements made on different recessions and in 
more than one year should provide adequate data to define a rela 
tion with concurrent flows at a long-record gaging station."

Computations were made for all partial-record stations having six or more 
applicable measurements.

Locations of all stations listed are indicated in plate 1; specific 
descriptions of the site locations are given in U.S. Geological Survey 
water-data reports (see "Selected References") for the years in which 
measurements were made, as indicated in table 1, or can be obtained from 
the Albany, N.Y. office of the U.S. Geological Survey.



MINIMUM AVERAGE 7-DAY, 10-YEAR FLOW AT SPECIFIC POINTS, AND 
CORRESPONDING TIMES OF TRAVEL, IN SELECTED STREAM REACHES

The 7-day, 10-year low flow at specific points was determined for 
selected reaches of the Saw Kill (tributary to Esopus Creek), Wawayanda 
Creek (tributary of Wallkill River), Wallkill River, Fishkill Creek, 
and Woodbury-Moodna Creeks, and time of travel at those flows was esti 
mated for the latter four streams, as described below. Locations of 
these streams are shown in. figure 1.

Saw Kill

The estimated variation of 7-day, 10-year low flows of the Saw Kill 
from MP (milepoint) 9.7 in the vicinity of WoodsLock to the mouth is shown 
in figure 2A; locations of key points in the reach are shown in figure 2B. 
The variation was estimated from data from partial-record stations on the 
Saw Kill at Woodstock (station 01364170) at MP 8.9 and at Sawkill (station 
01364200) at MP 0.3. The discharge rates were adjusted upstream and down 
stream from the partial-record stations on the basis of change in drainage 
area and the 7-day, 10-year low flow at other partial-record stations in 
the Esopus Creek basin. Adjustments were made for Kingston Reservoirs 1 
and 2 (figs. 2A and 2B) on the basis of a report that the water level in 
Reservoir 2 has dropped below the spillway in late summer and that some 
leakage is nearly always present, and that Reservoir 1 has spilled in all 
but major droughts and had leakage even then (Morris Nussbaum, Kingston 
Water Department, oral commun., April 21, 1977).

Wawayanda Creok

The 7-day, 10-year low flow at selected sites on Wawayanda Creek, 
and time of travel at these flows, were estimated for the reach from 
Wickham Lake (MP 9.5) to the New Jersey border (MP 0.0) (fig. 3A). 
Locations of key points in this reach are shown in figure 3B.

Estimates of the 7-day, 10-year low flows were based on partial- 
record-station data from Wawayanda Creek at Durland (station 01368713), 
Long House Creek near Bellvale (station 01368722), Long House Creek at 
Bellvale (station 01368724), Warwick Reservoir outlet tributary (station 
01368740), Wawayanda Creek tributary near Warwick (station 01368760), 
Wawayanda Creek at New Milford (station 01368810), and Double Kill at 
New Milford (station 01368840). The 7-day, 10-year low-flow estimates 
were adjusted for reported (New York State Department of Environmental 
Conservation records) inflow of (1) sewage-plant effluent from Warwick 
School for Boys (0.3 ft^/s) on a tributary to Long House Creek; (2) dis 
charge from Georgia Pacific Corporation (0.09 ft3/s) on tributary to 
Wawayanda Creek, whose mouth is at MP 5.8; and (3) discharge from Village 
of Warwick (0.3 ft-Vs) at MP 4.6. The reach was subdivided at points of



significant changes in discharge and(or) slope. Estimates of time of 
travel for the 7-day, 10-year low flow for each subreach were calculated 
from the equation derived by Boning (1974), which relates velocity to 
channel slope and discharge (V = CQa S ). These estimates are shown in 
figure 3A.

Wallkill River

Minimum average 7-day, 10-year flow of the Wallkill River (fig. 4A) 
from the mouth of Crystal Brook (MP 42.0) to the mouth were supplied by 
the New York State Department of Environmental Conservation. Locations 
of key points in the reach are shown in figure 4B. Estimates of time of 
travel for 7-day, 10-year low flow (fig. 4A) were calculated from time- 
of-travel measurements made in 1972 at flows greater than the 7-day, 
10-year low flow on the reaches of the river from MP 45.4 to 32.2, 
MP 23.0 to 18.6, and MP 8.8 to 3.1. These measurements are available 
at the Albany, N.Y., office of the U.S. Geological Survey. The 7-day, 
10-year low flow is zero in the reach MP 2.8 to 0.0. Estimates of the 
time of travel in reaches MP 32.2 to 23.0 and MP 18.6 to 8.8 were made 
from Boning 1 s equations (1974).

Fishkill Creek

The 7-day, 10-year low flow at selected sites and the time of travel 
of these flows (fig. 5A) were estimated for Fishkill Creek from Frog Hollow 
Brook (MP 21.8) to the mouth. Locations of key points in that reach are 
shown in figure 5B. Low flows were computed from long-term gaging-station 
records at Hopewell Junction (MP 14.0) and at Beacon (MP 2.8).

The 7-day, 10-year low flow downstream from the mouth of Frog Hollow 
Brook (MP 21.8) was based on data from two partial-record stations in 
adjacent basins Wapplagers Creek at Clinton Corners (station 01372200) 
and Little Wappingers Creek at Salt Point (station 01372300). The 7-day, 
10-year low flows at selected points between the mouth of Frog Hollow 
Brook and Hopewell Junction were estimated by adjusting the values on 
the basis of drainage area downstream from Frog Hollow Brook and upstream 
from Hopewell Junction. The estimates of 7-day, 10-year low flows between 
Hopewell Junction and the mouth were based on data supplied by the New York 
State Department of Environmental Conservation, which were, adjusted to the 
most recent computation of the 7-day, 10-year low flow for the gaging sta 
tions at Hopewell Junction (station 01372800) and Beacon (station 01373500) 
(table 1). Estimates of the time of travel for the estimated 7-day, 10-year 
low flows were based on extrapolation of data obtained from field measurements 
for MP 21.2 to 18.2, MP 17.2 to 15.6, and MP 7.0 to 3.8. Estimates of time 
of travel for the remaining reaches were based on computations from Boning's 
equations (1974).



Woodbury and Moodna _Creek£

Estimates of the 7-day, 10-year low flow arid time of travel (fig. 6A) 
were made for Woodbury Creek from Peckermans Pond (MP 8.1) to the mouth, on 
Moodna Creek (MP 5.9), and from that point to the mouth of Moodna Creek. 
Locations of key points in the reach are shown in figure 6B. The 7-day, 
10-year low-flow estimates (fig. 6A) were based on data from partial-record 
stations Woodbury Creek at Mountainville (station 01373690) and Moodna 
Creek at Mountainville (station 01373800). The 7-day, 10-year low-flow 
estimates include adjustments for Woodbury Sewer District Corporation, 
Atlantic Coast Aggregates, and Lakeside Trailer Parks based on data 
obtained from New York State Department of Environmental Conservation. 
Estimates were also adjusted for diversion of 1.2 ft:^/s at Moodna Creek 
by Cornwall Paper Mill at MP 1.6 and equivalent return flow at MP 1.2 
(Joseph Gott, oral commun., April 1977). Time-of-travel estimates are 
based on Boning ? s equations (1974).

ESTIMATES OF MINIMUM AVERAGE 7-DAY, 10-YEAR FLOWS OF 
ROELIFF JANSEN KILL AT ANCRAM AND 

BIRCH CREEK AT PINE HILL

Estimates of the 7-day, 10-year low flow were determined for Roeliff 
Jansen Kill at Ancram and for Birch Creek (tributary to Esopus Creek) at 
Pine Hill (fig. 1). Because no data were available from which flow could 
be determined for Birch Creek basin, and because only scant data (which 
were considered not directly applicable) were available for Roeliff Jansen 
Kill, regression formulas developed by Darmer (1970) were used to esti 
mate the 7-day, 10-year low flow.

The regression formula for Birch Creek used the following basin char 
acteristics: drainage area, channel slope, average annual maximum water 
content of snow, and soil index; the regression formula for Roeliff Jansen 
Kill used drainage area, total fall, and mean annual precipitation. The 
7-day, 10-year low flow for Roeliff Jansen Kill at Ancram is estimated to 
be 8 ft^/s. The flow, obtained from the regression formula, was adjusted 
by using the average ratio of the 7-day, 10-year low flow, obtained from 
the regression formula, the partial-record stations Roeliff Jansen Kill 
near Hillsdale (station 01362100) and Bashbish Brook at Copake Falls 
(station 01362150) to the 7-day, 10-year low flow at the partial-record 
stations obtained by direct correlation with long-term gaging-station 
records. The 7-day, 10-year low flow for Birch Creek at Pine Hill is 
estimated to be 0.2 ft-Vs. This value is based on the value obtained 
from the regression formula adjusted by the relationship determined for 
the partial-record station Esopus Creek at Allaben (station 01362200).



RELEASE FLOW OF RONDOUT AND ASHOKAN RESERVOIRS

Since May 1951, release from Rondout Reservoir to Rondout Creek 
(fig. 1) has been limited to spill. From January 1965 to December 1974, 
spill occurred only in April-May 1969, April-May 1970, June 1972, and 
June-July 1973 (City of New York, Board of Water Supply, 1965-1974). The 
spill during these periods ranged from 0.7 billion gallons in 1970 and 
1973 to 3.0 billion gallons i.n 1972.

Leakage from Rondout Reservoir during low-flow periods is small, 
as implied by the minimum discharge measured at Rondout Creek near 
Lackawack (station 01366500), 2.5 mi downstream, during the period of 
record, October 1951 to June 1967. The minimum instantaneous flow was 
0.1 ft^/s on October 3, 1961, and August 7, 1964. The minimum daily flow 
was 0.2 ft3 /s on October 5-9, 11, 12, and December 2, 1964. The drainage 
area between Merriman Dam (Rondout Reservoir) and the gaging station is 
6 mi^.

Since September 1931, release from Ashokan Reservoir to Esopus Creek 
(fig. 1) has been limited to spills. From January 1965 to December 1976, 
spills occurred each year except 1965 and 1966 (City of New York, Board 
of Water Supply, 1965-1976). The daily average volume, dates, and number 
of days on which spills occurred are given in table 2. Spill from Ashokan 
Reservoir is regulated to the extent that, during periods of spill or antic 
ipated spill, releases from Schoharie Reservoir through the Shandaken Tunnel 
are curtailed or eliminated. Spills have occurred because of other circum 
stances also; for example, in November 1971, spill was the result of a 
shutdown of the Catskill Aqueduct for repairs (City of New York, Board of 
Water Supply, 1971). The above information suggests that it would require 
a series of very unusual circumstances for a spill to result during general 
low-flow periods.
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NOTES TO TABLE 1

_!/ Station numbers are the identification numbers assigned to stations 
by the U.S. Geological Survey to designate downstream order. This 
numbering system makes no distinction belween types of stations. Gaps 
are left between numbers to allow for new slat ions; hence, station 
numbers are not consecutive.

Stations are listed in downstream direction along the main stream. 
All stations on a tributary entering upstream from a main-stream station 
are listed before that station. Stations on a tributary that enters 
between two main-stream stations are listed between them. This system 
also applies to stations on first-order, second-order, and lower order 
tributaries. The order of any tributary is indicated by an indention 
in the column of station names. Each indention represents one rank.

7j County codes, the numerical codes of the Federal Information Processing 
Standards (FIPS) (National Bureau of Standards, 1973), are as follows:

Number
001 
021
027
031
035
039
041
043

County
Albany 
Columbia
Dutchess
Essex
Fulton
Greene
Hamilton
Herkimer

Number _Cj3unty_
057 Montgomery
065 Oneida
071 Orange
079 Putnam
083 Rensselaer
085 Richmond
087 Rockland
091 Saratoga

Number County
093 Schenectady
095 Schoharie
105 Sullivan
111 Ulster
113 Warren
115 Washington
119 Westchester

_3/ Period of record for continuous-record gaging stations indicates the 
low-flow years used in computation of 7-day, 2-year low flow and 7-day, 
10-year low flow. Data for 1975 low flow year were the latest avail 
able at the time of computation. Some stations have records that are 
not applicable to the computation; these are generally seasonal records 
obtained before the listed year of record. Where major changes in 
stream regulation are known, calculations for each regulation period 
are given for the appropriate stations.

Dates for partial-record stations are the water years in which 
discharge measurements were made. Data for a few sites listed as 
partial-record stations were partly or entirely from short-term 
gaging stations. Periods during which the site was operated as a 
gaging station are indicated by an asterisk (*).
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Superscripts preceding discharge values indicate the cause of 
significant change in regulation:

1 Regulated by Indian Lake

2 Change in regulating pattern

3 Change in regulating pattern 

^ Unusual regulation in 1957

5 Regulated by Great Sacandaga Lake

6 Regulation by Rondout Reservoir

_4/ Type of station and presence of significant regulation effects at the 
station are indicated as follows:

G - gaging station

GR - gaging station with significant regulation effect

P - partiiil-record station

PR - partial-record station with significant regulation effect.
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Table 2.   Daily ayerage sptil Jj[ojn_Jksh°Ji5£LJ^^^liT  JL°_ 

KS_OI>U_S_ Creek, J 965-1976* 2 ^
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Month

Jan.

Feb.

Mar.

Apr.

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec.

1967

0

0

0

31.9

152.8

2.4

0

0

0

0

0

78.1

1968

1.0

0

334.6

242.8

481.8

263.7

37.0

0

0

0

0

0

1969

0

0

0

546.3

416.4

0

43.6

57.5

0

0

0

94.1

1970

0

103.7

0

947.0

86.2

0

0

0

0

0

0

0

1971

0

0

0

418.9

279.0

.4

0

0

0

0

0

24.8

in mi.ll ion gallons]

1972

22.8

0

342.7

533.9

425.8

684.0

201.8

0

0

0

0

108.3

1973

412.4

422.4

250.9

594.0

525.3

172.5

210.2

0

0

0

0

0

1974

81.4

335.6

380.5

744.8

165.4

0

0

0

0

0

0

0

1975

0

0

312.4

292.1

304.1

86.4

0

0

0

0

421.7

804.6

1976

280.3

0

64.1

79.6

0

124.1

136.0

424.6

267.1

201.3

130. 4

131.7

YEARLY TOTALS 

22.4 113.9 71.4 93.1 60.3 193.1 213.2 140.2 186.5 154.1

TOTAL NUMBER OF DAYS ON WHICH SPILLS OCCURRED 

66 3/   67 50 63 130 140 108 118 3/  

I/ From City of New York, Bureau of Water Supply, annual reports 1965-76.
2J No spill occurred during 1965-66.
3/ Not reported.
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